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MATHEMATICS & STATISTICS (88)

Max. Marks : 80

gear:  (¢) 9 g 3 5 F AT &1

(?) 7@l § Fo &} 5 fasr & wier T 8

(3) furr-¢ er frm-2 & 979 & 0@ &

oo 7 Feafig )

(¥) T TROT F IIGT FA F SgART E

T T IIET FAT )

(%) T G J97 (LLE) 3R G99 5@

(Time series) T¥7 & 7@ F=di FHT

(§) TYT T g & I T T=11 W [e7aw

(v) FEF TGS 777 & o (79 ¢ 8l

T¥T- %) ST UET! T H1 51 ORI 1691
el
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faum - ¢

. 2. (31) frefafEs agfamed oy & et 7 5 @t Swed T

fetfiay, (yeden ¢ @ish)

03 1

@O =& B{—S 0 —4} Ze T wafad =g (Skew

P4 0

Symmetric Matrix) 8 @ PHIHH ——
(31) 1
(&) -1
(%) 0
() -3

(i) Az y=elofr H L ——

(iii)

dx

(31) <

(@) 5

() elogx

() 0
j(l—x)_de: —
() %(l—x)_2 e
(@) $A+0) 7 +e
(%) %(1—x)_2+%+c

() %(1 —x)_z —%+c
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(iv) Afg J3x2dx:8 dWa=""
0

() 0
(&) 2
() 8

(=) 5

v) aF y=x2, X-Ag amy@ati x =1 AR x = 3 |
Hfexd (Bounded) &3 &1 &/%e —— ¢ |
() %aﬁsﬁh‘rﬁ
(a) 3= gHE
() 26 = gHE

(®) %aﬁsm‘

(vi) (d—'%] +L%) =a” # % 921 7| (order and
X .

degree) — &
(31) 1,1
(@) 1,2
(%) 2,1
(®) 2,2

(&) fr=fafad Fom o € =1 s, fafan (v ¢ i) @ (3)
@) (px\~q)vtH?\ﬂﬁ(dual)(p\wq)vc%

.. -1
@ | (; +1)°

e“dx=e*-f(x)+c W& f(x)=(x +1)>

(iii) 3TeReT THHLT %+y=e‘x 1 Tehichd itk (LF.)
ex%ﬂ
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. 2.

(=)

(31)

(=)

Frfafea faa vl =5t gfd St (= ¢ o)
() @ o9 I §' W TEARTE 919 (negation)

(i) afE 3ired ST (average revenue) 45 & G | i
@ (elasticity of demand) 3 &, 1 HHid T
T |

(marginal revenue)

(iii) Ile +107 10g10ol ¥ TH % foru sfaa wfaeem

10% +x
T

(proper substitution)

frAfafad ¥ 3 fal < suvwl & ga sifau

(U 3 3 :

() Tr=fefEs faum 59 (statement pattern) s 5
(tautology), fa%ed W9 (contradiction) 3T #TEhRF
(contingency) T S I !

[((pAg)v(~Dp)]vIpA(~q)]
Gi) afz y=(ogx)* +2° 4l % I Hifeu

(111) "XGeE (parabola) y2 =4x a9 7@ (line) x = 3 |

o gU &3 =1 &5kl 19 Fifag |
fafafaa O 4 el 9 sl = ga sifau
(W % ) :

() =fz % =afem FT 31T (income) 7 F HI9T =M
(expenditure) E, = (0.0003) I2 + (0.075)I fem &
S8l [= 1000 GTMPC, MPS, APC, APS =d shiferu |
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o 3.

(37)

(=)

(i) 3/F&e gHE (differential equation) &I &
HITeTT;

x> -y dx—(x3+y3)-dy =0

(iii) F=feifad wdi®ol % =8 ®9 (matrix form)
Tty 99 e fai%9 (method of reduction) ®
7ol i
x+2y+2z=8
2x+3y—z=11
3x—y—2z=5

fat

Ffefiga o 4 fapgl < Suwsai & gal il

(Y& 3 37F)

() fr=rfafaa wem =1 faeiT (converse), ¥iaaiy
(inverse) A€ gWH (contrapositive) faum fafiau;
‘ot w1 geu sfaarea § diag ga

(i) e fafy (adjoint method) & Wfde™ (inverse)
1A FIF

315
278
125

i) w1 57 = e+ )2 < g wifory o 2L = Y

dx  x

frfeligd o 4 fanddl s 39y &) ga sifau
(WA ¥ 3T :
() =M FE FIfT

J'xz e dx
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(i) HF T FIC
Jx+6 dx

]& 3
1 gf;r+6+3fi {—x '

(&) Tmfaftes 3 fFE 16 F01 (activity) =gl =ifem
(WeHh ¥ 3R : (¥)
() x % 99 Jd HIFC F9 f(x) TE dqgal g3 FHer
(increasing function) &
flx) = 2x3 — 15x2 — 144x— 7
Bl ¢
fem ™ () = 2% —15x% —144x -7

f’(x)=6x2 -30x —-144
&, f'(x)>0, f(x) T I WIT|
o 6x%-30x-144 >0
L ox%Bx 2430
s (x=8)(x+3)=>0
AT : x-8>0 @y x+3>0
x>8 Ul x > -3

I I : x—8<0 @41 x+3<0
x <8 a9l x < -3

na<] ]
o fx)=2x> —15x% —144x -7
1% 91 181 § 31 3R hael 37 (ifand only if) x & (—oo, | 1)
EFﬁT x;(]:[, oo)
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Gi) TrafafEa eesa T (differential equation)
T HiTad qef f99r9 |4 (particular solution)
T RTTTx=0, y=18l|

3 _dy _ dy
Tdx dx

Bl

3 _ dy dy
Y dx dx

¥ =@+ |

(x+1)dy= y3dx

=X ! 3T F (separating the variables), BH

T gl
1 1

37d, 99T (integrating) 3 &8 W g7

J.3 dy = I—dx
—L#:J*C (D)

2y2

TET SIS W THIYM (general solution) &
gHFEm (D) Hx=0, y = 1 T@HT,

———=log|0+1]+c
2(1)

[=c
Sam

= Ta9 FHEH (particular solution) ¥ |
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(31)

fawmr - 3

tretferfiaa s w9t & faedl | 9 [t i T
fefiay (ucden ¢ afe) (a)[ezr]

() T AW (sum due) F ot Fed €
(31) ¥==l G2 (true discount)
(&) 3iferd e (face value)
(F) Id9H He (present value)
() g ged (cash value)

(i) ©MH (insurance) & fafa= yeR F=fafeEa €:

) ftee & (Life insurance)
(I1) T@meem 9197 (Health insurance)
(I1I) <ifgeg «ivn (Liability insurance)

(31) Haa 11

(9) Hae 111

(F) Haal

(T) Iuds |l

=

b +b )
y o yx

(31) 2 |r|
(&) 2r
(F) r
(=) Ir|

(iii)

(v) =fg P, (L)=120.4 71 P, (P)=130.6 T9
P (D-B) @& — ¢

(31) 25.1
(&) 60.2
() 125.5
(¥) 65.3
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(v) F(x) 39dq Agiese® =1 (discrete r.v.) X 9 Fadt
o wetT (c.d.f) & forgent faamr (distribution)

il tiesS

X |-2]|1-1]10 1 2

4

P. 10.2]0.3]0.15]0.25]0.1

l

PR3 ="
(a1) 1

(@) 0.2

(%) 0.15

(8) 0

(vi) W& Tad Tgiesek =X X 1 gy e wer fem

T
2
o) =", FTT 1cx<2
=0 A
FAF1) = ——
(a1) 3 (@ 2
(F) + (=) 2

(&) FAfafedFm o @ emw, fafau(w@F e sd®) 0 (3)
(i) SR HI %2 (banker’s discount) ! S e
(commercial discount) 9 %gd & |

(1) LPP %a@ﬁ‘% e (objective function) =1 %TH
A (optimum value) 995 &1 (feasible region) &

FEHEME
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. ..

()

(31)

(i) afe E(X) > Var (X) T X 71 2fTe f@m (binomial
distribution) ¥ |

Treafafaa faa sl =t gft St (T ¢ 3iF) - (2)

(1) SHATF (inequality) y<0 T@NI I T e —
— S99 (quadrant) ¥ feora grm # |

(i) =R g=® A, B, C, D ®I D% (printing) % fom
ATEYTH THE 5, 8, 10 TUT 7 5i& & Selieh Seh] SN

wfafte (data entry) 34 & hH9: 7, 4, 3 T 6 =i
T STEATIH § | =ITAH el STANT T99 (minimized

total elaspsed time) &1 3f9d %A (sequence)
— 2

(i) =g X ¥ 9r=et (parameter) m & WY T oo
(Poisson distribution) & @& P(X = 3) = P(X = 4)
e ——

freferfiam & 9 Frdt St awee = we =afen (e 3 3): (8) [ 2% ]

() e =fEa AT HANEE (retirement) & 9Hg
4 I 91 % 6,96,150 i Tt (fund) =M1 =Eal & ;
9% Wk 1 Yoddh a4 o 3fd H U HigEd Ui (fixed
amount) T T8 (invest) A 1 THHe Fam & S
3T 10% wﬁq +1 7% 9 ¥ (compound
annually) =T 95 w1 € o 5= Twaet aff v
T 99 (invest) AT AMET?

[fearwan « (1.1)4=1.4641]
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(i) famy4 =93 (advertising expenditure) 3R faeni &
o1 H frefateEd Seri < T &
forTa= = A
@@ d) | g H)
X) Y)
S S 10 90
(arithmetic mean)
HHe faae™
3 12

(standard deviation)

X a1 Y # HE W1 "EE4d i (correlation

coefficient) 0.8 &

() X9 Y& 9o (regression) A iy |
(i) Hfad famt (sales) 1%, T4 foqm =4 =14
T3 (budget) ¥ 15 I 817

(i) TfafEa s+ fau ol stam el == gaws
(cost of living index) 1AM 200 B Al y J1d Shila0;

g | = | wug | SeewE | wwrer | fafaw
farsrett
I | 180 | 120 160 300 200
W 4 5 3 y 2

(=)
@)

Frfafad ® 9 gl 3 ST9eE &1 86 T (T ¥ 31%) :

19 S, 2015 &l 8 He & o 2 5,475 Uit |
faet 28 wEd, 2015 I 8% Wida™ =4/ § YIaH
Tomam T o | ST Y e I a2 fae & A o

T B ?
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(i) TrefafEs ot At aRdg FEen 27 99 =
(9fe'000) = 1980 | 1986 ) eviid) &:

a6 [1980[1981]1982 (1983 [1984 (1985|1986

IMR | 10 6 5 3 3 1 0

sygad Sl & fou sn 9 s ol fafy (least
squares method) ¥ 79 @1 ©iH (trend line)

(iil) =R T M,, My, My a9 M, 35 (machine) &M H
=N &% € | 981 W uiE @ell s A, B, C, D, E
IYEe & Flfeh ST T4 SUET=HI o IR0, 33 M,
1 C3 €I 9 &l el 5 Gehll & 941 My FTAF
T TR Tl T S TR ¥ | T AT (cost matrix)

.q*a. ST

A|B| C | D )| FE
M, se6fw0]s5]s
M, Tla]-]5]4
M, ~leflo|s6]2
M, 9 |3 2 |3

SEAH W] aﬂr@ (optimal assignment schedule)
Ta it |

T &. (31) THmfefigd § 4 fe<l @ 2uyydl &) ga sifou [2%]
(Ve 3 3) (&)

() To=fafEad 999 55@e (time series) % 1T 4 AT
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(=)

#fga wfea efiwa (4-yearly centered moving

averages) WK ShifIT :
EL| 1981 | 1982 | 1983 | 1984 | 1985 |1986
-l 40 42 43 42 44 44
("000)
EL| 1987 | 1988 | 1989 | 1990 | 1991
- 43 46 47 45 46
("000)

(i) fr=fafes SR % o 9w o7 ga=is Jem
(Walsh’s price index number) F1d &hifsu

3 T a9y
El'{ﬁﬂ'c: (Base Year) (Current Year)
&Hd HrAT wiAd AT
Price | Quantity | Price | Quantity
L 4 8 3 2
M 6 16 8 9
N 8 18 7 32

(iii) T I I TS 3 TR IWEA T2 1 97E TFA (doublet)
foeTdt & ot Weh F%eran (success) HA WGl € df €
HRAAIsN &1 FYEAT 1d HiITad |

— —

Frfafad § | fREt T SUUYE &l 8 T (T 8 31F) . (%)

() wfamma t@ei (regression lines) & THIHIO
8x-10y+66=0 T 40x-18y =214 % |
T HIFST

(31) X T4 Y& 390 (mean) AH
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(=)

(F) X a91 Y % 7%q T Teaay % (correlation

coefficient)

(i) HewH BIFT (maximize) : z=60x+50y

Il 1 x+2y<40
3x +2y <60
x¥z0,v20
et 3  Farelt T T 8 A (T ¢ ) (%)

() Fr=fetad waf o 95 A 790 939 B 59 3756 9 U
fomn TN ¥ | Yo w1 Yo 93 R aHaren 39
&0 90 § | ST 1 SEAH TIERT T HIfSd 9 Hel
ST 2T WA TG HH | SH WER SH1 231 o i
I FE HITAT ¢

Gap| I |lm|Ix] v| v vl | vl
g3 A |7 |16 19| 1011415 ]| 5

gaB |12]| 14| 14| 10| 16| 5 7

5

3%dy skd ey (optimal sequence
algorithm) = SUANT § T eTiEd PeRH THel
TFHA B

Ol vl gl
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qJT A I3 B
Eap| AAH | AAH | A F| SHF
g g g Eape |
] 0 5 5 12
] 5 12 12 24
1AY4 12 29 24 34
\Y% 29 36 36 52
111 36 55 55 69
] 55 71 71 85
] 71 86 86 91
el o gl §9a T = 91 &5
dATTmEaTm = [
o5 B =1 Tafera 994 = |:|3?=m§

() X =1 HyreEar fGam (probability distribution)
= &

x o[l1] 2] 3
Pix=xl01] 2 | 24| 24

T IS

(a) k b)) P(X>2) () PU<X<4)
el !

ARl o Haread fadior g 19 § 9o safey

YP(X=x)=1
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P(X - 0)+P(X —1)+P(X -2)
+P(X =3)+P(X =4)=1
0.1+k+2k+2k+k=1
6k=1-0.1
6k=0.9

[
P(X>2)=P(X=3)+P(X =4)
=2k+k

I

P1<X<4)=P(X=] |) 1 P(X=3)1 P(X=4)
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